23 TYK2 belongs to the JAK protein tyrosine kinase family and mediates signaling of numerous 24 antiviral and immunoregulatory cytokines (type I and type III IFNs, IL-10, IL-12, IL-22, IL-25 23) in immune and non-immune cells. After many years of genetic association studies, TYK2 26 is recognized as a susceptibility gene for some inflammatory and autoimmune diseases (AID).
7 142 3A. Sequencing showed that the minor product (542 nt) lacked 198 nt corresponding to exon 143 8 and retained the original open reading frame ( Fig S1A) . Interestingly, 12 of the 30 cell lines 144 analyzed did not yield the 542 nt PCR product. Among these 12 lines, nine were homozygous 145 for the minor rs2304256 allele (AA), one was homozygous for the minor rs12720270 allele 146 (AA) and two were homozygous for both minor alleles (Table 2 ). These data suggested that 147 minor alleles (homozygosity) at rs12720270 and/or rs2304256 promote the inclusion of exon 148 8. Analysis of PBMC samples purified from two genotyped donors confirmed this 149 observation ( Fig 3A) .
150
To further assess the effect of the nucleotide variations on exon 8 and exclude 151 potential influence of other polymorphisms on transcript abundance or splicing, we turned to 152 the minigene assay (Cooper, Methods 2005) . Using the pI-12 splicing vector, we generated a 153 minigene reporter construct covering 1.2 kb of TYK2 genomic DNA, from exon 7 to exon 9, 154 and comprising rs12720270 and rs2304256 ( Fig 3B, top) . The four allelic combinations were 155 generated and transfected in 293T cells. After RNA extraction and cDNAs synthesis, splicing 156 products were analysed by PCR using T7 and Sp6 primers specific to the minigene (Fig 3B, 157 bottom). The three major amplification products obtained were sequenced. The 720 nt product 158 contained exon 7 and exon 8. Of note, exon 7 of the minigene was about 70 nt shorter than the 159 bona fide exon 7 due to the use of an alternative acceptor site. Also, the absence of exon 9 160 most likely reflects the weakness of its acceptor site with respect to the strong splicing 161 acceptor site (SA) present in the vector. The 520 nt product contained only exon 7. The 210 nt 162 product contained the 5' exon (SD) and 3' exon (SA) of the pI-12 vector. In comparing the 163 profile of transcripts expressed from the four minigenes, it appeared that, for each of the two 164 SNPs, the presence of the minor allele A led to a higher level of a transcript retaining exon 8 165 ( Fig 3B) . Moreover, the minigene #3 carrying both minor alleles A almost exclusively 166 expressed the exon8-inclusive transcript. 238 Having shown above that rs2304256 and rs12720270 favour exon 8 inclusion, we wondered if 239 these variants contribute to a higher level of global TYK2. Interestingly, in the Genotype-240 Tissue Expression (GTEx) database, rs2304256 is associated with a modest increase of TYK2 11 241 in several tissues (S1 Table) , including whole blood ( Fig 6A) (https://gtexportal.org/). We 242 therefore performed an eQTL analysis using TYK2 NanoString data obtained on whole blood 243 of 1000 healthy donors of European ancestry (Milieu Intérieur cohort) [27, 28] . In non-244 stimulated blood, rs2304256 showed a tendency toward higher TYK2. The effect was modest 245 but significant (P = 0.0048) ( Fig 6B) . 
257
In the present study we have analyzed the impact of two common TYK2 variants that 258 are in strong LD, rs2304256 (V362F) in exon 8 and rs12720270 in intron 7. We found that the 300 level in several tissues but with distinct tissue specificity (S1 Table) . 301 (https://gtexportal.org/home/snp/rs2304256) For rs2304256 the best effect size (0.42) is seen 302 in adrenal gland ( Fig 6A) . Intriguingly, in culture of primary adrenal gland cells, IFN- was 303 shown to inhibit cortisol production [43] . Hence, the level of TYK2 in adrenal gland may 304 impact on the immune response by modulating cortisol production [44, 45] . Rs2304256, but 305 not rs12720270, correlates with a slightly higher TYK2 in whole blood ( Fig 6B) 
